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1 INTRODUCTION 

1.1 Background 

Te Awamutu Developments Ltd is planning to establish a Retirement Living Complex, The Harlow 
Lifestyle Village, on a site at 2025 Ohaupo Road (the Site), approximately 200 m north of the  
Te Awamutu urban boundary. 

The Site is an east-west oriented irregular rectangle, of approximately 25.78 ha (Figure 1). The 
landform drops from an elevation of 84 m above mean sea level (RL) at Ohaupo Road on the Eastern 
boundary to 46 m RL on the Western boundary. 

The Site is dominated by rolling and undulating hills, dissected by a westerly draining watercourse, 
that forms a dendritic valley pattern. The valley floor widens in the western part of the Site, where an 
area of approximately 1 ha is occupied by Kahikatea Forest. 

The Project is to enable the development of a community for senior living in Te Awamutu, providing 
approximately 414 dwellings/units (including single-storey houses, duplex units and apartments), and 
a 100-bed care facility. The development will also feature communal facilities and a neighbourhood 
centre, riparian planting, wetland restoration, three waters services infrastructure, and transport 
infrastructure. The project is designed to cater specifically to an ageing population, addressing a 
critical need for retirement housing and care capacity. 

The development will proceed in alpha-numeric order as set out in Figure 1, notwithstanding that 
some downstream infrastructure that lies within latter stages will need to be constructed at the time 
that the earlier stages require it. General construction timing is expected to be as follows: 

• Stages 1A and 1B are programmed to commence earthworks and civils in Q1–Q2 2027. 

• Subsequent stages are programmed at approximately nine-month intervals between stage 
commencements. 

WGA understands that the development will connect to the existing Council water supply and 
wastewater network (‘Maven’, May 2026). 

Te Awamutu Developments has engaged Wallbridge Gilbert Aztec (WGA) for technical services in 
relation to the substantive application for the Harlow Lifestyle Village under the ‘Fast Track Approvals 
Act, 2024’ (FTAA). This assessment of hydrogeological effects details the technical assessment 
completed by WGA. 

 

Figure 1: Harlow Lifestyle Village Masterplan (BBO, August 2026) 
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1.2 Site Description 

Ohaupo Road runs along the eastern boundary of the Site. The Site then drops in a westward 
direction from the Ohaupo Road ridgeline. The Site comprises hilly terrain dissected by a westerly 
flowing stream that occupies a narrow valley which broadens across the western half of the Site.  
The stream headwaters are split into two branches, both of which contain man-made ponds.  
Thirteen individual Natural Wetlands have been identified across the Site, Figure 2  
(Phoenix Ecology Ltd, 2026). 

The land is currently used for cattle grazing, with a dwelling located at the western entrance. The 
dwelling and farm buildings are situated on a relatively flat area of land along the Ohaupo Road ridge. 

Hedges define several paddock boundaries across the Site. Established trees surround the man-made 
ponds, occupy parts of the wetland areas, and line sections of the stream channel. Approximately 1 ha 
of remnant Kahikatea Forest occupies flat, low-lying land at the western end of the Site. 

Land immediately west of the Site comprises flat, low-lying terrain used for grazing. Land to the north 
and south is used for a mix of purposes, including grazing and kiwifruit orchards. Residential dwellings 
adjoin part of the southern boundary and are also located on the opposite side of Ohaupo Road.  
The landform drops rapidly on the eastern side of Ohaupo Road to a stream at 45 m RL elevation. 

1.3 Proposed Activity 

For the Harlow Lifestyle Village five Wetlands are proposed to be constructed to manage stormwater. 
Additionally, two Wastewater Pump Stations (WWPS) and site-wide Wastewater Pipeline 
Infrastructure need to be constructed to support the development, Figure 2. 

The proposed activity has three main groundwater-related components that have the potential to 
influence catchment water balances: 

1. Short-term temporary dewatering during construction earthworks, for proposed 
Stormwater Wetlands and Wastewater Infrastructure (site-wide pipeline and two Wastewater 
Pumping Stations). Dewatering is anticipated to be localised and temporary, with groundwater 
managed and discharged in accordance with the Site erosion and sediment control framework 
and any relevant consent requirements. 

2. Long-term groundwater interception and diversion to the proposed unlined Stormwater 
Wetland, which will act as a persistent hydraulic feature within the developed catchment. 

3. Long term groundwater interception and diversion by sub-soil drains, should permanent 
cuts and retaining structures intercept groundwater. 
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2 EXISTING ENVIRONMENT 

2.1 Rainfall 

Rainfall rates are recorded on a 15-minute basis at Puniu River - Bartons Corner  
(Pokuru Road Bridge) rainfall gauge, which is located approximately 5 km to the southwest of the 
proposed development. The available record spans from January 2010 to the present (Figure 3). 
Analysis for the Puniu River rainfall data indicates that during this period: 

• The long‑term mean annual rainfall was approximately 1,134 mm 

• The peak daily rainfall recorded was 162 mm on 25 May 2026 

 

Figure 3: Rainfall Record at Puniu River 

2.2 Surface Water Bodies and Catchment Boundaries 

The Site is located in the Waipa Catchment area, within the Mangapiko sub-catchment, which is 
approximately 307 km2 in area, and incorporates all of Te Awamutu township and surrounding rural 
land to the east and west of the Site. 

The watercourse running through the Site extends south and westward from the western Site 
boundary to link with the Mangapiko Stream 1.6 km south of the Site. The Mangapiko Stream flows 
into the Waipa River, approximately 11 km to the west of the Site. 

WGA has been advised that stormwater from the Site will be discharged into planned Stormwater 
Wetlands that will connect to the existing waterways and ultimately to the Mangapiko Stream. 
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The head of the Mangapiko Stream Tributary that runs through the Site, originates from seepage at 
two branches at approximately 62 m to 67 m RL in the eastern part of the Site. A series of man-made 
lakes have been formed by damming the watercourse in both branches of its headwaters. The lakes 
on the northern branch lie on the Site boundary. Where the branches meet, the stream then runs 
along a highly modified channel from east to west along the base of the valley. Several wetlands 
originating as seepages were observed in hills of the Site; these drain into the main stream channel. 

The low-lying areas in the western end of the Site are occupied by permanent wetlands, and a 
remnant of Kahikatea Swamp. Thirteen natural wetlands have been identified on the Site  
(‘Phoenix Ecology’, 2026) many of these comprise localised areas of seepage on the lower reaches of 
the hills (Figure 2).  

Several drains have been constructed running north to south and east-west in the low-lying area in the 
west of the Site. These drains were dry during the WGA site visit in May 2026. The BTW Wetland 
Delineation Assessment (‘BTW’, 2022) noted observations of several underground drainage pipes 
throughout the Site, discharging to the central stream. 

2.3 Geology and Hydrogeology 

2.3.1 Regional Geology and Hydrogeology 

The Hamilton Basin, in which the proposed Harlow Lifestyle Village is located, is a large tectonic basin 
centred on Hamilton City with an area of approximately 2,000 km2 and traversed by the  
Waikato River. The basin is surrounded by ranges of Mesozoic (Manaia Hill Group) and Tertiary age  
(Te Kuiti and Waitemata Groups) rocks. At depth, basement greywacke underlies the sedimentary 
deposits that infill the basin (‘Edbrooke’, 2005). 

The basin is infilled with Tauranga Group alluvial sediments, dating from the Pliocene to the middle 
Holocene. The Tauranga Group sediments are up to 300 m thick and include gravels, sands, silt, 
muds and peats of fluvial, lacustrine and distal ignimbritic origin. 

Underlying the low hills within the basin are older ignimbrites, tephra air-fall deposits and alluvium of 
the Walton Subgroup (‘Lowe’, 2021; Figure 4). 

 

Figure 4: Geological Setting of the Hamilton Basin (Lowe, 2021) 
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Figure 6: Piezometer Groundwater Levels 

2.3.4 Local Hydrogeology 

Site observations and the geotechnical investigations undertaken in the area between 2022 and 2026 
were used to estimate a preliminary winter piezometric surface (Figure 7). WGA notes that much of 
the geotechnical groundwater data used to develop the piezometric surface was collected during 
different investigation periods and therefore is not temporally consistent. Consequently, the surface 
created is based on WGA’s interpretation of the data and general understanding of the Site’s 
hydrogeological setting. 

Groundwater recharges on the upper slopes, then discharges to the wetlands, drains, man-made 
ponds and the Mangapiko Stream tributary running through the base of the valley. At the eastern edge 
of the Site the groundwater is likely to flow eastward to the Mangapiko Stream to the east of  
Ohaupo Road. 
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3 DRAWDOWN EFFECTS OF 
STORMWATER WETLANDS 

3.1 Introduction 

The proposed Stormwater Wetlands will potentially intersect the existing regional groundwater levels. 
WGA has modelled the drawdown effects of the proposed Stormwater Wetlands using analytical 
methods, drawing on parameters from on-site testing (Section2.4) and the Harlow Lifestyle Village 
designs provided by Maven (2026). The analytical pit modelling was used to identify drawdown 
impacts of the Stormwater Wetlands extending to neighbouring properties and potential impacts on 
the existing wetlands and surface waterbodies. 

Maven has verified that stormwater soakage is not required as a component of the wetland function. 
Wetlands A, C, D and E will be permanently lined with a GCL liner. The operational “permanent” water 
level in Wetland D is likely to be above the existing surrounding groundwater level. However, the 
wetland is proposed to be lined so will not cause any groundwater mounding. 

Lining the Stormwater Wetlands limits hydraulic exchange with the surrounding groundwater, 
preventing long-term groundwater inflow, leakage and associated groundwater mounding or 
drawdown.  

3.2 Analytical Pit Modelling Methodology for Stormwater Wetlands 

An assessment of potential groundwater inflows to each of the planned Stormwater Wetlands has 
been undertaken using a published method of estimating groundwater inflows to open-cut pits  
(‘Marinelli & Niccoli’, 2000). This methodology uses analogue equations to approximate horizontal 
groundwater inflows through the sides of the pit and vertical groundwater inflows through the floor of 
the pit (Appendix D). 

This method adopts a conservative conceptual model in which the proposed Wetlands are assumed to 
be hydraulically connected to the underlying groundwater system. The analytical pit modelling applies 
the representative hydraulic conductivity of the Walton Subgroup and the Hinuera Formation 
(1.4 × 10⁻6 m/s) throughout the assessment. 

The equations used by this methodology assume laterally radial groundwater flows toward a circular 
pit. In applying this methodology to the proposed stormwater wetlands, their layouts needed to be 
simplified by converting them to equivalent circular ponds. This has been done by taking the full 
footprint area of each Wetland, including forebays and rain gardens, assuming the area is circular and 
calculating the radius of the “equivalent” area. The effective radii for the wetlands derived using this 
“equivalent” calculation are presented in Table 7. 

The analysis does not explicitly represent the sloping aquifer or groundwater gradient across the Site. 
This simplification is expected to over-predict drawdown on the upgradient side of each Stormwater 
Wetland and may not represent the downgradient response in detail. Therefore, the predicted radius 
of influence should be interpreted as a conservative screening estimate rather than a precise 
drawdown contour. 

Design details of the proposed Stormwater Wetlands are provided in Table 7. Four of the Stormwater 
Wetlands (A, B, C and E) are to be constructed on the hill slopes with a combination of cut and fill 
construction (Figure 2). Wetland D will be constructed in the lower-lying area at the western end of the 
Site. 

Wetland A, C, D and E will be permanently lined. For consenting purposes Wetland B has been 
modelled as unlined. 
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To assess inflows during the construction phase, the base of the Stormwater Wetlands have been 
modelled as dry. To assess the long-term effects of the unlined Wetland B on the groundwater regime 
the Stormwater Wetland has been modelled with an operational ‘pit lake’ representing the permanent 
water level. Both models used surrounding winter groundwater levels as the starting conditions to 
identify peak inflow rates. WGA notes that although Wetland B has an invert below the existing 
groundwater level the permanent water level in the Wetland is proposed to be above the surrounding 
groundwater levels. Therefore the long-term pit model does not cause any drawdown.  

3.3 Drawdown Effects of Stormwater Wetlands on Groundwater 

The groundwater inflows and drawdown effects modelled for each Stormwater Wetland are detailed in 
Appendix D and the results summarised in Table 8. Construction inflows assume that drawdown 
generated by individual Wetlands does not overlap during construction. The groundwater inflows, and 
the radius of groundwater drawdown influence are presented separately for construction (dry pit) and 
for long-term (operational permanent water level) effects in Table 8. Wetlands A, C, D and E will be 
lined, and Wetland B’s permanent water level is above the interpreted existing groundwater level; 
consequently, no long-term drawdown is predicted. 

The extent of groundwater drawdown is measured to the de minimis value being defined as 0.25 m 
drawdown. Drawdown below that magnitude is considered to be effectively indistinguishable from 
natural fluctuations. Natural groundwater level fluctuations are expected to be 1 to 2 m per year.  
The radius of influence is measured from the edge of the pit model, representing the effective edge of 
the Stormwater Wetland. 

The drawdown effects of the Wetland construction and long-term operation (for the unlined pond) are 
anticipated to be minimal due to the depth to groundwater levels at the Site, the continual recharge 
from up-gradient, and the low permeability of the in- situ materials. 

Construction inflows are in the order of 5 to 19 m3 per day, some additional inflow may occur from 
localised perched groundwater, but the volume of inflow is anticipated to be easily managed with 
standard temporary dewatering techniques. 
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4 DRAWDOWN EFFECTS OF 
WASTEWATER INFRASTRUCTURE 

4.1 Introduction 

WGA has modelled the drawdown effect of the dewatering required for construction of two proposed 
Wastewater Pump Stations and the associated Wastewater Pipeline Network. The modelling used 
hydrogeological parameters from on-site testing (Section 2.4) and the design details provided by 
Maven (April 2026). 

4.2 Drawdown Effects of Wastewater Pump Station Installation 

4.2.1 Modelling Methodology 

Two WWPS are planned for construction: WWPS A located on the southern boundary and WWPS B 
located at the western end of the development (Figure 2). Detailed design of the pumping stations is 
not currently available. Groundwater effects have been assessed based on the construction of the  
Wet Well, which is anticipated to be the deepest excavation required for Pumping Station construction. 
Details are provided in Table 10. 

It is anticipated that earthworks associated with WWPS A will not encounter the groundwater table. 

WWPS B will involve excavations below the groundwater table. This Pump Station is located on 
Hinuera Formation Alluvium, comprising clayey silts and sands, with possible peat layers to around  
5 m depth, underlain by sands and silts. The Wet Well, with a depth of approximately 4.5 m, is not 
anticipated to penetrate through the lower permeability upper layers into the underlying sands.  
A hydraulic conductivity of 1.4 x 10-6 m/s has been adopted for the Hinuera soils. 

Due to the limited area of the excavation, it is expected that one bore is sufficient to achieve the 
required dewatering for Wet Well construction. A bore drilling permit will be required if this de-watering 
method is used.  

The excavation dewatering has been assessed using the published method of estimating groundwater 
inflows to opencut pits (‘Marinelli & Niccoli’, 2000), as was applied to the assessment of the 
Stormwater Wetland dewatering in Section 3. Calculations are provided in Appendix E. 

The pit dewatering model applied in this assessment functions on a steady-state basis, which means 
the equations used apply for permanent dewatering. As the wet well construction process is expected 
to require only a few days, the extent of the zone of influence calculated using this methodology is 
conservatively large. 

Earthworks associated with the pump station pipework, are anticipated to be above the groundwater 
table. 
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Figure 10: Projected Groundwater Inflows Over Time into a 20 m Trench in Pipeline MH 4B-2 to 
MH 4B-3 
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5.3 Groundwater Drawdown Effects of Subsoil Drainage 

Subsoil drains may intercept shallow groundwater and perched groundwater where permanent cuts 
and retaining structures intersect water-bearing layers. However, due to the strong hydraulic gradient 
towards the valley, low aquifer permeability and continued upgradient recharge, any associated 
drawdown is expected to be localised and minimal.  

WGA notes that intercepted groundwater will be conveyed through the stormwater system and 
returned to the local stream, thereby maintaining flows within the wider catchment. 
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6 WATER SUPPLY 

6.1 Introduction 

WGA understands that the development will obtain water supply from the Te Awamutu Municipal 
Supply Network. However, water will be required during construction for dust suppression purposes. 
WGA understands that volumes in the order of 100 m3/day may be required from on-site sources 
based on calculations carried out by Maven, for dust suppression volumes (‘Maven CMP’, 2026).  
The on-site bore (WRC ID 70_1237), location shown in Figure 8, may be suitable for this purpose.  
At the time of writing the construction, yield and groundwater source for the bore has not been 
determined. To cover the uncertainty in bore depth and local hydraulic parameters a range of aquifer 
parameters based on a  lower range of transmissivity values from the Hamilton Basin have been used 
to calculate potential effects.  

The water from on-site ponds, which will subsequently be removed during the development, may also 
be utilised. Volumes in the order of 80 to 100 m3/day may be pumped from these ponds prior to their 
infilling.  

6.2 Modelling Methodology 

WGA have completed an analysis of the potential effects on neighbouring bores from utilising the bore 
for dust suppression during construction. The published Theis (1935) model was used to calculate 
drawdown from a pumping well under confined aquifer conditions. 

The Theis solution assumes ideal aquifer conditions (confined, homogeneous, isotropic, infinite in 
extent, and fully penetrating wells) and does not account for physical boundaries or heterogeneities 
that may limit drawdown. As a result, the method generally overestimates drawdown at nearby bores, 
making it a conservative approach. 

A maximum daily pumping rate of 100 m3/day has been modelled, running 24 hours per day for  
120 days, to provide for dust suppression needs (Maven, email correspondence 2026). 

Due to the lack of data on the existing bore a range of potential parameters was adopted in the 
modelling, reflecting the expected range for a confined aquifer in the Hamilton Basin: 

• Transmissivity between 20 and 30 m2/day. 

• Storativity between 0.0001 and 0.001. 

6.3 Results 

A Monte Carlo statistical analysis has been used to estimate the range of possible outcomes based on 
the conservative range of parameters. The range of projected drawdowns from this analysis, at 100 m 
from the bore location, are illustrated in Figure 11. The projected drawdown effect on bores within a  
1 km radius of the Site based on this modelling is shown in Table 15. 

The available column of water for each bore was calculated by deducting the reported water level from 
the casing depth and reducing the available column by an additional 2 m to account for a pump at the 
bottom of the casing. Bores without documented casing depths or static water levels were assumed to 
be in the same aquifer as the Site bore. In order for an assessment to be undertaken in these bores, 
casing depths and static water levels were estimated. 

All bores simulated under these conservative drawdown scenarios indicated a drawdown less than 
10% of the available water column. As such, drawdown effects from the use of the Site production 
bore for dust suppression are considered less than minor. 
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Figure 11: Projected Drawdown for a Range of Parameter Scenarios at 100 m from the Site 
Bore ID 70_1237 Location 
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7 GROUNDWATER EFFECTS 
ASSESSMENT 

7.1 Effects Overview on Catchment Water Balance 

There is a strong hydraulic gradient across the Site, and high existing run off. Groundwater has been 
flowing towards the Wetlands and stream. 

The main groundwater-related components that have the potential to influence the catchment water 
balance: 

1. Short-term temporary dewatering during construction of the Stormwater Wetlands and 
Wastewater infrastructure. 

2. Long-term groundwater interception and diversion to the subsoil drains beneath building 
platforms and behind retaining walls. 

3. Long-term groundwater interception and diversion to the proposed unlined Stormwater Wetland 
which will act as persistent hydraulic features within the developed catchment. 

The proposed activity has only a small drawdown effect and is unlikely to affect groundwater flows. 
Any groundwater diversions will be returned to the local stream, to which it would naturally discharge. 
Therefore, the effects on groundwater are expected to be minimal. 

The development represents a land use change from existing grazing farmland to residential.  
This land use change is expected to alter the way rainfall is divided between infiltration (recharge), 
evapotranspiration, and runoff. A typical residential development ratio for impervious/pervious land is 
approximately 70 % impervious and 30 % pervious. Rainfall recharge is expected to reduce beneath 
impervious surfaces relative to the existing rural state, with a corresponding increase in runoff 
captured by the proposed Stormwater Management System. Given the existing steeper slopes and 
low permeability materials the existing recharge at the site is expected to be relatively low compared 
to flatter properties. 

In the long term, the Site water balance is expected to shift from predominantly distributed recharge 
and surface runoff toward a more managed regime, where a larger proportion of the rainfall is routed 
to engineered Stormwater Wetlands, stored within, and subsequently discharged to existing drains 
and the tributary to the Mangapiko Stream. 

7.2 Dewatering Effects Assessment 

Limited dewatering effects are expected from this development as outlined in Sections 3 and 4. 

The largest stormwater construction groundwater abstraction is expected to occur for Wetland E at 
18.4 m³/day. Pumped groundwater (where required during construction) and diverted inflows will be 
managed under a Water Management Plan and an erosion and sediment control plan for the project. 

WGA understands that Wastewater Infrastructure is planned to be constructed progressively, based 
on the installation of consecutive 20 m lengths of pipeline in similar dewatered trench sections.  
The WWPS’s will be constructed separately, with construction schedules that will probably overlap the 
construction schedule for the pipelines. Based on the current design, the largest groundwater 
abstraction for pump station construction is expected at WWPS B, at 3.2 m3/day. The largest 
abstraction for pipeline installation is expected to occur for the deepest section of pipe below 
groundwater, at 37.6 m3/day (for a 20 m section, constructed over 10 days). 

Initial dewatering flow rates may need to be higher than the modelled steady-state values to achieve 
the required drawdown within the available construction timeframe. 
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7.2.1 Effects on Nearby Bores 

Of the surrounding groundwater users, there is only one current groundwater take consent within 1 km 
of the Site (Section 2.6). The groundwater take is located at 17 m RL to 27 m RL, well below the 
deepest extent of this development. 

If the on-site bore is used for dust suppression during construction, the effect on nearby bores is 
anticipated to be minimal. 

There are no other drawdown effects, assessed in this report, that extend to nearby bores. 

7.2.2 Effects on Nearby Surface Water Features 

Where construction activities temporarily intercept groundwater that would otherwise discharge to 
local drains or the tributary to the Mangapiko Stream, it is recommended that the intercepted 
groundwater be discharged back to the receiving drainage network upstream of the works. This 
measure maintains continuity of surface water flows and mitigates short‑term stream depletion effects 
during construction. With these measures in place, no sustained reduction in surface water flows or 
substantial changes to downstream hydrology are expected. Overall effects on stream flows are 
assessed to be minimal and temporary. 

7.2.3 Effects on Natural Wetlands 

Thirteen Natural Inland Wetlands have been identified within the Site (‘Phoenix Ecology’, 2026).  
A small Wetland will be unavoidably removed as part of the proposed development (as detailed in the 
‘Phoenix Ecology’, 2026 Report). As a result, any effects of groundwater drawdown on this feature are 
not relevant to the construction or operational assessment. 

All the Natural Wetlands are upgradient of the proposed Stormwater Wetlands. Drawdown effects from 
the planned Stormwater Wetlands are limited to, a small extent from construction dewatering with no 
long-term drawdown effects. Construction dewatering water is being returned to the local drainage 
network, groundwater drawdown arising from construction operations is not expected to alter the 
hydrological regime, extent, or ecological function of the retained Natural Wetlands. Overall effects on 
Natural Wetlands are assessed to be de minimis. 

7.2.4 Effects on Ground Subsidence 

The effect of the “worst-case” drawdown associated with construction dewatering has the potential to 
induce minor ground subsidence, particularly where drawdown occurs within compressible near surface 
soils or where seasonal groundwater levels are temporarily lowered beyond naturally experienced 
fluctuations. The projected groundwater drawdown during construction will not extend beneath nearby 
housing. 

7.3 Anticipated Implications for Water Quality 

The land use change from grazing farming to residential land use, together with the introduction of 
Stormwater Wetlands, is expected to result in reduced nutrient inputs to shallow groundwater and the 
Mangapiko Stream Tributary over time (relative to the existing rural baseline). While construction 
activities can temporarily elevate sediment related risks, this risk is to be addressed through the 
development and implementation of an erosion and sediment control plan. 
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8 MONITORING AND MITIGATION 

8.1 Groundwater Monitoring 

Groundwater levels across the Site have been characterised using a network of three piezometers 
installed in July 2026. The period between installation and delivery of this report is not sufficient to 
capture both winter and summer groundwater conditions. Therefore, the network should be monitored 
over the next 12 months to define seasonal groundwater level variability. Automated monitoring should 
be carried out at 15-minute intervals and downloaded every three months. The levels can be used for 
detailed design. 

The predicted groundwater drawdown effects associated with construction dewatering and long‑term 
operation of the proposed Stormwater Wetlands are localised, temporary (during construction), and 
have been conservatively assessed using site‑specific hydraulic parameters. Groundwater drawdown 

effects do not impact the availability of water at nearby groundwater abstraction bores. The long‑term 
groundwater diversion to the unlined Stormwater Wetland, represents a redistribution of groundwater 
discharge within the Site catchment rather than a net loss. 

The need for permanent or post-construction groundwater monitoring should be reviewed after the  
12-month baseline record, detailed design, and construction-phase verification are complete. 
Monitoring may be discontinued where the observed groundwater response confirms the conceptual 
model and predicted effects, and where no persistent interception, drawdown, or change to 
groundwater-dependent features is identified. 

8.2 Surface Water Monitoring 

Surface water features within and downstream of the Site comprise farm drains and the headwaters of 
the Mangapiko Stream. At least some of these features are hydraulically connected to the 
groundwater system identified within the Site. 

Potential effects on surface waters are limited to localised interception of groundwater contributions 
during construction dewatering for Stormwater Wetlands and wastewater infrastructure. These effects 
have been assessed as temporary and manageable through construction methodology and the 
appropriate placement of temporary water discharge points rather than ongoing operational controls. 

Given the short duration of dewatering activities, the absence of predicted long‑term surface water 
effects, and the implementation of erosion and sediment control measures under the project’s 
construction management framework, additional surface water flow or level monitoring is not 
considered necessary for the operational phase of the development. Visual inspections of drains and 
stream reaches during construction, undertaken as part of standard environmental compliance 
checks, are considered sufficient to confirm expected performance. 
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9 CONCLUSIONS 

This assessment has considered the potential groundwater effects associated with the construction 
and operation of the Harlow Lifestyle Village, including groundwater abstraction for dust suppression 
during construction, construction dewatering for Stormwater Wetlands and Wastewater Infrastructure, 
and the long-term groundwater diversion associated with the proposed Stormwater Wetlands and 
subsoil drains associated with retaining structures. The investigations, monitoring and analytical 
assessments undertaken indicate that the predicted groundwater effects are localised and can be 
appropriately managed through the proposed development design and associated management 
measures. Accordingly, groundwater effects associated with the proposed development are assessed 
as minimal. 

Based on the investigations undertaken, modelling completed, and mitigation measures proposed, 
WGA considers that the groundwater effects associated with the construction and operation of the 
Harlow Lifestyle Village can be appropriately managed.  

Continuous groundwater monitoring within the three on-site piezometers is recommended for a  
12-month period to identify seasonal variation in groundwater levels and to validate the preliminary 
winter piezometric interpretation used in this assessment. The need for permanent or post-
construction groundwater monitoring should be reviewed after the 12-month baseline record, detailed 
design, and construction-phase verification are complete. Monitoring may be discontinued where the 
observed groundwater response confirms the conceptual model and predicted effects, and where no 
persistent interception, drawdown, or change to groundwater-dependent features is identified. 
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